Adhesion Structures
We cloned a full-length cDNA encoding Mig-2 from a human lung cDNA library. To facilitate studies on Mig-2,
Mig-2 Is Required for Cell Shape Modulation
To assess the function of Mig-2, we employed RNAwe generated monoclonal antibodies (mAbs) that specifically recognize Mig-2. To do this, we generated GSTmediated interference (RNAi) to suppress the expression of Mig-2 in human cells. We introduced a small (21-and MBP-fusion proteins and used the GST-Mig-2 fusion protein as an antigen to immunize mice. Figures 1J and 1K) . By contrast, cells that were deficient of Mig-2 remained that migfilin, like Mig-2, is widely expressed in human cells. Intriguingly, migfilin(s) was not detected in many round at the same time point (Figures 1I and 1L) , albeit they were able to spread after much longer incubation of the cell types that were analyzed, although a very weak band with a predicted size of migfilin(s) was de-( Figure 1I) The results showed that both migfilin variants were asquencing of the cDNAs showed that the shorter migfilsociated with actin stress fibers and clustered at cellin(s) cDNA encodes a protein that is identical to migfilin ECM adhesion sites ( Figures 2K-2N ). We have observed except that it lacks the proline-rich region, suggesting intracellular aggregates of migfilin(s), which was probathat migfilin ( 
Identification of Filamin as a Migfilin Interactive Protein
To gain further insight into the mechanism by which migfilin functions in cell shape modulation, we sought to identify proteins that interact with the N-terminal domain of migfilin, which, as shown earlier ( Figure 3C Figure 3C ) and the fact that filamin is a compo- (Figures 6A and 6C) . As expected, GFP-fusion proteins confilaments were observed in both the migfilin deficient cells and the control cells, there appeared to be less taining migfilin ( Figures 6A and 6B , lane 5), migfilin(s) (Figures 6A and 6B, lane 6) or the N-terminal fragment filamentous actin in the migfilin deficient cells ( Figures  7A and 7B) . To confirm this, we quantified the ratio of of migfilin ( Figures 6C and 6D, lane 1 ting with HRP-conjugated anti-GFP antibodies or mouse anti-filamin Additionally, we performed yeast two-hybrid binding assays using mAb and HRP-conjugated anti-mouse IgG antibodies. purified pLexA and pB42 constructs encoding Mig-2, migfilin and filamin sequences (as specified in each experiment) based on a RNA Interference previously described method (Tu et al., 2001 (Tu et al., , 1999 .
2001)). The findings that migfilin interacts with filamin and associates with actin filaments prompted us to ananent of actin filaments suggest that the interaction with filamin likely mediates the association of migfilin with lyze whether migfilin functions in the cellular regulation of actin assembly. To do this, we stained the migfilin actin filaments. To test this, we introduced mutations into the N-terminal domain of migfilin and expressed deficient cells as well as the control cells that express a normal level of migfilin with phalloidin. Although actin GFP-tagged migfilin mutants in mammalian cells
Sequences of Mig-2-and migfilin-silencing siRNAs were selected based on a previously described method (Elbashir et al., 2002) . The Generation of GST-and MBP-Tagged Mig-2, Migfilin targeted sequences that we found effectively mediate the silencing and Filamin Fusion Proteins of the expression of Mig-2 and migfilin, respectively, are as follows DNA fragments encoding Mig-2, migfilin or filamin sequences as (only sense sequences are shown): 5Ј-AACAGCGAGAAUCUUGG specified in each experiment were prepared by PCR and inserted AGGC-3Ј (Mig-2) and 5Ј-AAAGGGGCAUCCACAGACAUC-3Ј (miginto the pGEX-5x-1 vector (Pharmacia) or the pMAL-C2 vector (New filin). The 21-nucleotide synthetic siRNA duplexes were prepared England BioLabs). The recombinant vectors were used to transform by Dharmacon Research. Hela cells were transfected with the Mig-2 E. coli cells. The expression of the GST-and MBP-fusion proteins specific siRNA, migfilin specific siRNA, or a 21-nucleotide irrelevant was induced with IPTG, and they were purified by affinity chroma-RNA as a control, using oligofectamine (Invitrogen) following the tography using glutathione-Sepharose 4B and amylose-agarose, manufacturer's protocol. Suppression of Mig-2 and migfilin in the respectively, as we previously described (Tu et al., 2001 (Tu et al., , 1999 . corresponding siRNA transfectants, but not the control RNA transfectants, was confirmed by Western blotting with anti-Mig-2 GST-Fusion Protein Pull-Down Assays and migfilin mAbs. Cells were lysed with 1% TX-100 in 50 mM HEPES [pH 7.1] containing 150 mM NaCl, 10 mM Na 4 P 2 O 7 , 2 mM Na 3 VO 4 , 100 mM NaF, 10 mM EDTA, and protease inhibitors. The lysates were precleared Cell Spreading Cells (as specified in each experiment) were plated in Opti-MEM I and then incubated with GST-fusion proteins containing Mig-2 or filamin fragments for 2 hr or longer at 4ЊC. GST and GST fusion serum free medium (Life Technologies) in fibronectin (10 g/ml) or laminin (10 g/ml) coated 96-well plates. The plates were incubated proteins were precipitated with glutathione-Sepharose beads and migfilin was detected by Western blotting with anti-migfilin mAbs.
at 37ЊC under a 5% CO2%-95% air atmosphere and the cell morphology was observed under an Olympus IX70 microscope and recorded with a digital camera. Unspread cells were defined as Generation of Monoclonal Anti-Mig-2 and Migfilin Antibodies Mouse mAbs recognizing Mig-2 and migfilin were prepared using round cells, while spread cells were defined as cells with extended processes as described ( 
